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食性の肥満の原因の一つで、あると考えられている（Erlanson-Albertsson,2005; Mela, 2006) a 
このように、摂食行動を調節する基本的なメカニズ、ムの概要は明らかにされつつあるが























































































































(Berridge & Robinson, 1998; Berridgeラ2009）。脳内報酬系は、中脳腹側被蓋野からのドー
パミン線維が投射する領域に広く分布しているため、古くはドーパミンが快情動の神経






Robinson, 1998; Berridge, 2009）。つまり、脳内自己刺激が起こるのは、快情動が発現して
いるからではなく、快情動を求める欲求が高まっているからだと考えられる。
4. 2. 晴好性摂取行動に関わる神経伝達物質




酬系である側坐核（図 3）に作用することが知られていたが（Dackis& 0’Brien, 2005）、
オピオイドは摂取行動時の快情動の発現にも関わることが明らかになってきた（Kelley
et al., 2002 ）。μオピオイド受容体作動薬の D-Ala2-N-Me-Phe4-Glyco15-enkephalin 
(DAMGO）をラットの側坐核に投与すると、脂肪分を多く含んだ高噌好性飼料の摂取
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図3 ラット脳における側坐核の位置（Paxi nos & Watson, 1998を一部改変）
ラットの脳の矢状断面 CA）と冠状断面 (B）の模式図。 Aの横軸はブレグマからの吻尾位置（mm）を、縦軸は





(CBI）受容体に作用して摂食行動を調節する（Cooper,2004; Di Marzo & Matiasラ2005;
Matias & Di Marzoラ2007）。カンナビノイドはその発見当初、代謝性摂取行動に関与する




とを見出した（Shinoharaet al., 2009；篠原， 2010）。カンナビノイドによる甘味溶液の摂
取量増大効果は、投与60分後から認められ、 180分後の時点では摂取量が74%も増加し
た。また、カンナビノイド作用を阻害する N-(Piperidin-1-yl) -5-( 4-iodophenyl) -1-




































































ることが示されている（Zarrindastet al., 2008）。我々の実験でも（篠原， 2010）、属桃体
中心核を不活性化すると、摂食行動中においても、不安情動を惹起することが示唆され
た。不安情動が摂食行動を抑制することは、抗不安薬であるベンゾジアゼピン系の薬物
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Emotional brain circuits regulating feeding behavior 
Yuhei SmNOHARA and Tsuyoshi SHIMURA 
Hyperphagia and its resultant metabolic syndrome are major risk factors for many diseases 
and urgent problems faced by the modem society. The brain mechanisms for regulating the 
homeostatic drive to eat have been documented for many years. However, the central 
mechanisms for the hedonic control of feeding, another important modulation of feeding, remain 
unclear. In this article, we describe our experimental results on the emotional control of feeding 
and discuss the neural mechanisms responsible for the hedonic regulation of feeding. 
Taste palatability is one of the most important factors that facilitate food intake. Recentlyラit
has been suggested that opioids (morphine-like substances) and cannabinoids (marijuana-like 
substances) in the brain reward system increase positive hedonic emotion and facilitate food 
intake. In our experiment, microi吋ectionsof a cannabinoid agonist into the nucleus accumbens, 
the pivotal region of the brain reward system, selectively increased the intake of palatable 
tastants. The taste reactivity test revealed that the cannabinoid exclusively increased the 
palatability of normally preferred tastes. Thus, both endogenous opioids and cannabinoids are 
involved in the positive hedonic control of feeding. 
Negative emotions uch as fear and anxiety are also implicated in the regulation of feeding. It 
is well documented that the amygdala is one of the most important regions for the expression of 
fear and anxiety. Recent evidence suggests that the amygdala is involved in the emotional 
modulation of feeding behavior. We show that the transient inactivation of the central nucleus of 
the amygdala by microinjecting the GABA (gamma-aminobutyric acid) receptor agonist clearly 
suppressed the intake of palatable food. In addition, inactivation of the central nucleus of the 
amygdala frequently elicited fearful forepaw treadings and anxiety-related behaviors (urination 
and defecation). These results show that the central nucleus of the amygdala may normally 
suppress negative emotions to sustain feeding behavior. 
Moreover, the amygdala is involved not only in inherent negative emotions but also in 
acquired fear. Conditioned taste aversion (CTA) is a robust associative learning that is only 
acquired by one paired presentation of a conditioned taste stimulus with visceral malaise. Our 
neurophysiological experiment using the patch-clamp method showed that the efficacy of 
excitatory neurotransmission from the basolateral amygdala to the nucleus accumbens was 
augmented after the acquisition of CTA. It is supposed that the stronger information transmitted 
to the nucleus accumbens functions to suppress the feeding behavior. 
The nucleus accumbens has been considered to be a key interface from emotion to action. 
Recent evidence suggests that the nucleus accumbens is involved in the expression of not only 
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positive but also negative emotions. It is assumed that the emotional neural circuits including the 
amygdala-accumbens axis modulate the homeostatic control of feedingラmainlyregulated by the 
hypothalamus, to enable appropriate feeding in accordance with the situation. 
